Abstract. It is proved that the resolvent kernel of a certain integrodifferential equation in Hilbert space is absolutely integrable on (0, oo). The equation arises in the linear theory of isotropic viscoelastic rods and plates.
1. Introduction. We study the (operator-valued) resolvent kernel of an integrodifferential equation in Hilbert space which arises in the linear theory of isotropic viscoelastic rods and plates. As in [5, 2, 3] , we find sufficient conditions for certain norms of the resolvent and its derivative to be absolutely integrable, but here the kernel of the equation is made up in a complicated way from the (distinct) moduli of stress relaxation for compression and shear.
Throughout the paper, L denotes a positive self-adjoint linear operator defined on a dense domain 3> of a Hilbert space . We consider the equation y'(t) = -A * Ly(f) + g(t) (' = d/dt, t e U+ = [0, oo)), y(0) = y0, (1.1) where y0 and g(t) belong to Jf, A: R + -» R is locally absolutely continuous, and * denotes the convolution hl * h2(t) = /jx(t -s)h2(s) ds.
The integral in (1.1) is a Bochner integral, and a solution belongs to C'(R+, $f) n C(R+, 2>).
The hypotheses on A will be stated in terms of its Fourier transform A ; the fact that A is locally absolutely continuous will be deduced in Theorem l.l(i). In this paper, the Fourier transform h is defined for a function h such that h(t)e~'" e 1}(U+) for all a > 0 by the formula
JO t-*to, lmt<0
whenever the limit exists.
The equation for a dynamic problem in linear viscoelasticity [1] can be obtained by a "correspondence principle" from the equation for the corresponding problem in the purely elastic case. After applying the Fourier transform to the elastic equation, one replaces the elastic moduli of shear and compression (p. and k) by Ys(i)/2 and 7v(t)/3 respec-tively, where Ys and Yv are the complex moduli of shear and compression for the viscoelastic material. For example, the transformed equation for transverse vibrations in a viscoelastic plate [1, pp. 109-112 ] is ) (x, x) = -G,(t)A2j?(x, t) + H{x, t), (1.2) where H is a forcing term and^
with ixa(x) = ys(r), irb(r) = yv(t). Now suppose
where Thus (1.5) includes the examples given above. In the applied literature, the moduli a(t) and b(t) are often assumed to be positive linear combinations of decaying exponentials. Pipkin [7] takes a more general approach, but (1.6), even together with (1.17) below, seems to include many of the plausible models and some implausible ones. If p = 0, (1.1) reduces to the problem studied in [5, 2, 3] , where weaker hypotheses are imposed; in particular, ,4(0)
need not be finite.
Let {E^} be the spectral family corresponding to L; without loss of generality we assume that the spectrum of L is contained in [1, oo) . Define
where u(t, 1) is the solution of u'(t)=-AA * u(t),
Clearly, 
(1.11)
Existence, uniqueness, and representation results for (1.1) work out just as in [5, 2, 3] . In particular, the conclusions of Theorem 1.1 imply that
at moreover, if y0 e S>, g: R+ -> JC is continuous with g(t) e 3> for all f, and Lg: R+ -► JC is locally Bochner-integrable, then the unique solution of (1.1) is given by y(t) = U(t)y0 + U * g(t).
(1.13)
Under weaker hypotheses, (1.13) gives the unique solution of (1.1) in a weak sense. Clearly, (1.8) through (1.13) can be used to study the asymptotic behavior of y(t) as t-* oo under various assumptions on g. We refer the reader to [3] for further discussion. Remark. In (i), it will be seen below in (2.11) that /(oo) exists and is equal to
2. Proof of Theorem 1.1. We first recall some consequences of (1.6). By [4] , In the remainder of this paper, we assume that (1.17) holds. We first develop estimates on A. Using (2.3) and (1. and ( Integrate by parts in the definition of u5 (using (2.18)) to see that
Then by (2.10) and (2.18)
In view of (2.10) and (2.18) it is clear that the right-hand side of ( This establishes (2.25) and completes the proof of (1.18) and (1.19). Finally, we sketch the proof of (1.10). In place of (2.23), we have 
